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(54) OPTICAL CONNECTOR 

(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide an optical connector which 
is smoothly attachable and 
detachable: 

SOLUTION: This optical connector 
has a pair of ferrules 1 which hold 
plural optical fibers 5 and have guide 
pin holes 3 disposed perpendicularly 
at end faces 1-1 and guide pins 2 
which align the axes of the optical 
fibers 5 by being inserted into these 
guide pin holes 3. The optical 
connector integrally connects the 
optical fibers 5 by joining the end 
faces of the ferrules. The guide pins 
2 constitute circular cylindrical 
bodies and tapers of at least 2mm 
are formed at their front ends. 
Further, the edges of the guide pin 
holes 3 are preferably provided with 
tapers. 
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Japanese Patent Laid-open No. 68627/1997 
Laid-open Date: March 11, 1997 
Application No. 222901/1995 
Application Date: August 31, 1995 
Request for Examination: Not made 
Inventors: Yoshiaki Tamekuni et al 
Applicants: Sumitomo Electric Industry Ltd. 

Nippon Telegram and Telephone Corporation 

[Title of the Invention] OPTICAL CONNECTOR 

[Abstract ] 

[Object] To provide an optical connector which is smoothly 
attachable and detachable. 

[Constitution] An optical connector has a pair of ferrules 1 
which hold a plurality of optical fibers 5 and have guide pin 
holes 3 formed perpendicularly in end faces 1-1 and guide pins 
2 which align the axes of the optical fibers 5 by being inserted 
into these guide pin holes 3 . The optical connector integrally 
connects the optical fibers 5 by joining the end faces of the 
ferrules . The guide pins 2 constitute circular cylindrical 
bodies and tapers of at least 2 mm are formed at their front 
ends . Further, the edges of the guide pin holes 3 are preferably 
provided with tapers . 

1 

Copied trom 100b 84b 8 on 12-03-2004 



[Scope of Patent Claims] 
[Claim 1] 

An optical connector having a pair of ferrules which hold 
plural optical fibers and have guide pin holes formed 
perpendicularly in end faces thereof and guide pins which align 
the axes of the optical fibers by being inserted into the guide 
pin holes, the optical connector integrally connecting the 
optical fibers by joining the end faces of the ferrules, 

the improvement being characterized in that guide pins 
constitute circular cylindrical bodies and tapers are formed 
at front ends thereof. 
[Claim 2] 

An optical connector according to claim 1, wherein the 
guide pins are formed of ceramic or metal. 
[Claim 3] 

An optical connector according to claim 1, wherein tapers 
of at least 2 mm are formed on the front ends of the guide pins . 
[Claim 4] 

An optical connector having a pair of ferrules which hold 
plural optical fibers and have guide pin holes disposed 
perpendicularly at end faces thereof and guide pins which align 
the axes of the optical fibers by being inserted into the guide 
pin holes, the optical connector integrally connecting the 
optical fibers by joining the end faces of the ferrules, 

the improvement being characterized in that edges of the 
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guide pin holes are provided with tapers . 
[Claim 5] 

An optical connector having a pair of ferrules which hold 
plural optical fibers and have guide pin holes disposed 
perpendicularly at end faces thereof and guide pins which align 
the axes of the optical fibers by being inserted into the guide 
pin holes, the optical connector integrally connecting the 
optical fibers by joining the end faces of the ferrules, 

the improvement being characterized in that tapers are 
formed on front ends, of the guide pins and edges of the guide 
pin holes are provided with tapers . 

[Detailed Explanation of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to an optical connector which 
is smoothly attachable and detachable. 
[0002] 
[Prior Art] 

The optical connector is served for detachably connecting 
both optical fibers or connecting an optical fiber with an optical 
device. The optical connector is generally required to satisfy 
following basic conditions. 

(1) They can be axially aligned with high accuracy. 

(2) They can be easily attached and detached. 
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(3) They can ensure the stable connection characteristics. 

(4) They can be miniaturized and have the sufficient mechanical 
strength. 

The development of the optical connection has been made 
heretofore (for example, Japanese Laid-open Patent Publication 
88315/1977). Fig. 4 shows a conventional optical connector 4 
which satisfies these conditions . The optical connector holds 
optical fibers 5 and is comprised of a pair of ferrules 1 which 
have guide pin holes 3 formed perpendicularly in end faces 1-1 
thereof and guide pins 2 which ensure the axial alignment of 
these ferrules . The guide pins 2 are inserted into the guide 
pin holes 3 and by making the end faces 1-1 abut to each other, 
the positioning of the optical fibers 5 can be performed with 
high accuracy. 
[0003] 

[Problems to be solved by the Invention] 

Here, with respect to such an optical connector, to decide 
the relative position of opposing ferrules with high accuracy, 
it is necessary to reduce the clearance between the guide pins 
and the guide pin holes and the clearance is set to approximately 
1 - 3 |M. Accordingly, there have been problems that unless 
the guide pins are held parallel to the axes of the guide pin 
holes, it is impossible to smoothly insert the guide pins into 
the guide pin holes and the guide pins are small in size and 
hence, the handling thereof is difficult. Here, when the guide 
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pins are forcibly inserted into the guide pin holes, the 
peripheries of the guide pin holes are ruptured and hence, there 
have been cases in which the positioning accuracy of the guide 
pins is lowered or the rupture chips are adhered to the end faces 
of the ferrules so that connection characteristics become 
unstable. Accordingly, it is an object of the present invention 
to provide an optical connector which can overcome these problems 
and ensure the smooth attachment and detachment thereof. 
[0004] 

[Means for solving the Problems] 

An optical connector according to the present invention 
includes a pair of ferrules which hold plural optical fibers 
and have guide pin holes disposed perpendicularly at end faces 
thereof and guide pins which align the axes of the optical fibers 
by being inserted into the guide pin holes, whereby the optical 
connector integrally connects the optical fibers by joining the 
end faces of the ferrules. In such an optical connector, the 
improvement is characterized in that guide pins constitute 
metallic circular cylindrical bodies and tapers are formed at 
front ends thereof. Further, edges of the guide pin holes are 
provided with tapers . 
[0005] 
[Operation] 

Since the optical connector of the present invention is 
provided with tapers at the front ends of the guide pins , even 
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when the clearance between the guide pins and the guide pin holes 
is made small, the guide pins can be easily inserted into the 
guide pin holes. Further, by providing the tapers to the edges 
of the guide pin holes thus enlarging the openings , the attachment 
and detachment of the optical connector can be carried out more 
smoothly. 
[0006] 

Here, embodiments of the present invention are explained 
in conjunction with attached drawings. Fig. 1 is a perspective 
view showing the constitution of an optical connector according 
to this embodiment, wherein Fig. 1(a) shows the shapes of 
respective parts before connection and Fig . 1(b) shows the shapes 
of respective parts after connection. In an optical connector 
which includes a pair of ferrules 1 which hold plural optical 
fibers 5 and have guide pin holes 3 disposed perpendicularly 
at end faces 1-1 thereof and guide pins 2 which align the axes 
of the optical fibers by being inserted into the guide pin holes 
whereby the optical connector integrally connects the optical 
fibers by joining the end faces 1-1 of the ferrules, guide pins 
2 constitute metallic circular cylindrical bodies and tapers 
2-1 are formed at front ends thereof. Two ferrules 1 are fixedly 
secured to each other by a clip 6 having a function of pressing 
both sides thereof with springs . 
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[0007] 

Even when the guide pin 2 is inserted into the guide pin 
hole 3 from the direction inclined relative to the axial direction 
of the guide pin hole 3, the taper 2-1 formed on the front end 
of the guide pin 2 provides an action which gradually corrects 
the direction of the guide pin 2 toward the axial direction so 
that the attachment and the detachment of the connector can be 
carried out smoothly. The guide pins 2 are formed of ceramic 
such as zirconia or the like or metal such as hard alloy or 
stainless steel or the like. Although the dimensions are not 
limited, typically, the diameter is set to 0.7 - 1 . 0 mm and the 
length is set to 11 mm. Although the guide pin 2 is constituted 
such that both ends of the guide pin 2 are attachable to and 
detachable from the ferrules 1 in Fig. 1, the guide pin 2 may 
be constituted such that one end of the guide pin 2 is fixedly 
secured to one ferrule 1 . 
[0008] 

Although the case in which the optical fibers 5 made of 
four fibers are held and connected to the ferrule 1 is shown 
in Fig. 1, the present invention is applicable to fibers made 
of several fibers to several tens fibers. When the number of 
fibers becomes large, for example, a case in which the optical 
fibers made of 16 fibers are arranged as one lateral low as a 
group and a case in which these optical fibers are arranged in 
a multi-stage are considered. Usually, each optical fiber 5 
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is made of quartz -based glass having an outer diameter of X25\xm. 
An optical fiber ribbon 4 is formed by fixing these optical fibers 
using curing resin. 
[0009] 

The ferrule 1 is formed such that two molding guide pins 
and fiber pins are fixedly secured in the inside of a mold in 
the state that they are positioned in place, molding resin is 
injected into the mold and then the pins are removed after the 
molding resin is hardened. As the molding resin, thermosetting 
epoxy resin using powdered silica as a filler is generally used. 
[0010] 

By the way, in the case that the guide pin 2 is not provided 
with the taper at the front end thereof as shown in Fig. 4(b), 
when the guide pin 2 is forcibly inserted into the guide pin 
hole 3 from the inclined direction, there exists a possibility 
that an edge portion of the guide pin hole 3 raptures. Here, 
the rapture resistance strength of the guide pin hole 3 is 
increased proportional to the insertion length of the guide pin. 
Fig. 3 shows experimental values indicating the relationship 
of the rapture resistance strength of the guide pin hole to the 
insertion length of the guide pin. From the result of this 
experiment, the rapture resistance strength when the insertion 
length of the guide pin is 2 mm becomes 0.6 kgf . If the rapture 
resistance strength of the guide pin hole ensures 0.6 kgf, this 
strength is usually a value which can sufficiently withstand 
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a force required for attaching or detaching the optical connector . 
Accordingly, it is preferable that the length of the taper 2-1 
of the guide pin is set to not less than 2 mm and the taper 2-1 
is formed by polishing. 
[0011] 

Fig. 2 is a cross sectional view of a constitution related 
to other embodiment and shows the state in which a taper 3-1 
is provided to the edge of the guide pin hole 3 shown in Fig. 
1. By providing this taper 3-1, the opening area of the guide 
pin hole 3 is enlarged thus facilitating the insertion of the 
guide pin 2 . Accordingly, even when the guide pin 2 is inserted 
into the guide pin hole 3 from the direction inclined relative 
to the axial direction of the guide pin hole 3, an action which 
allows the insertion while gradually correcting the direction 
to the axial direction is brought about. The taper 3-1 has a 
relatively obtuse angle and is formed by chamfering. 
[0012] 

The present invention includes the case in which the guide 
pin 2 is provided with the taper 2-1, the case in which the guide 
pin hole 3 is provided with the taper 3-1 and the case in which 
both of the guide pin 2 and the guide pin hole 3 are provided 
with tapers 2-1, 3-1. 
[0013] 

[Effect of the Invention] 

As has been described heretofore, since the optical 
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connector according to the present invention is provided with 
the taper at the front end of the guide pin , even when the clearance 
between the guide pin and the guide pin hole is made small, the 
guide pin can be easily inserted into the guide pin hole so that 
the optical connector having the stable coupling characteristics 
can be obtained. Further, by providing the taper to the edge 
of the guide pin hole thus enlarging the opening, the attachment 
and the detachment of the optical connector can be carried out 
more smoothly. 

[Brief Explanation of the Drawings] 
[Fig. 1] 

A perspective view showing the constitution of an optical 
connector according to this embodiment . 
[Fig. 2] 

A perspective view showing the constitution of an optical 
connector according to another embodiment . 
[Fig. 3] 

A graph showing experimental values indicating the 
relationship of rapture resistance strength of the guide pin 
hole relative to the guide pin insertion length. 
[Fig. 4] 

A perspective view showing the constitution of a 
conventional optical connector. 
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[Explanation of Symbols] 
1 : ferrule 

1- 1: end face 
2 : guide pin 

2- 1: taper 

3 : guide pin hole 

3- 1: taper 

4 : optical fiber ribbon 
5 : optical fiber 
6: clip 
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[IN THE DRAWINGS] 
[FIG. 1] 
1: FERRULE 

1- 1: END FACE 
2: GUIDE PIN 

2- 1: TAPER 

3: GUIDE PIN HOLE 

4: OPTICAL FIBER RIBBON 

5: OPTICAL FIBER 

6: CLIP 

[FIG. 2] 

3- 1: TAPER 
INSERTION LENGTH 
[FIG. 3] 

STRENGTH OF GUIDE PIN HOLE 
INSERTION LENGTH OF GUIDE PIN 
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